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be detected within the neural plate and the neural crest. Morpholino-
based studies indicate that the loss of Sizzled function leads to the
loss of mesoderm (Xbra expression and myotome formation) and
neural crest (sox9). We will present a more complete characteriza-
tion of the late stage sizzled expression pattern, as well as the
morphant phenotype.
This work is supported by the NIH grant 84133.
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Mesodermal Wnt signaling organizes the neural plate via Meis3
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In vertebrates, canonical Wnt-signaling controls posterior-neural
cell lineage specification. Although Wnt-signaling to the neural plate
is sufficient for posterior identity, the source and timing of this
activity remain uncertain. Furthermore, critical molecular targets of
this activity have not been defined. We utilized the advantages of the
Xenopus embryo system to identify the endogenous Wnt activity and
its role in controlling a critical downstream transcription factor,
Meis3. Wnt3a is expressed in a specialized mesodermal domain: the
paraxial dorsal–lateral mesoderm, which signals to overlying neu-
roectoderm. We show that Wnt3a is required in this region to activate
Meis3 expression in adjacent neuroectoderm cells. Loss of zygotic
Wnt3a in this region blocks Meis3 expression, triggering the
subsequent loss of posterior neural fates. Over-expression of Meis3
protein is sufficient to rescue this phenotype. Moreover, neural
caudalizing Wnt3a morphogenic activity requires functional Meis3 in
the neural plate. ChIP and transgenic promoter analyses show that
Meis3 is a direct target of Wnt β-catenin signaling. At later neurula
stages, we show that Wnt3a and Meis3 act in a feedback loop in the
neural plate, which is auto-regulated by Meis3. This suggests a new
model for neural anterior–posterior patterning, in which Wnt3a from
the paraxial mesoderm induces posterior cell fates via direct
activation of a critical transcription factor in the overlying neural
plate. This work reveals a core Wnt–Meis–Hox gene regulatory
network controlling hindbrain formation. This mode of action is
conserved in various developing systems throughout the Bilateria
super phylum.
doi:10.1016/j.ydbio.2010.05.250
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Pkd2 is a gene implicated in human autosomal dominant
polycystic kidney disease. In addition to kidney defects, mutations
and knockdowns of pkd2 in mouse and zebrafish disrupt normal left-
sided nodal expression in the lateral plate mesoderm. Although pkd2
has been shown to be important in creation and initial restriction of
nodal expression domains to the left lateral plate mesoderm, the link
between pkd2 and the initiation of nodal expression is unknown.
Pkd2mutants and morphants also display altered organ size that may
be a direct effect of reduced mesendoderm patterning. To probe the
functions of Polycystin-2 in embryonic patterning, we are generating
an antibody against the zebrafish protein to examine its cellular
location. We are also performing epistasis experiments to determine
whether pkd2 is likely to play a cell autonomous role in the nodal
signaling pathway or a non-cell autonomous role involving nodal-
lefty regulation.
doi:10.1016/j.ydbio.2010.05.251
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MicroRNAs (miRNAs) are small RNAs with diverse function as
negative gene expression regulators. In the present study, we
investigated miRNA role during chondrogenic differentiation of chick
limb mesenchymal cells. We found that the expression of miR-221
increased upon chondrogenic inhibition. miR-221 blockade via PNA-
based antisense oligonucleotides (ASOs) recovered the chondro-
inhibitory actions of JNK inhibitor on proliferation, migration of
chondrogenic progenitors and the formation of precartilage con-
densation. We determined that one relevant target of miR-221 during
chondrogenesis was mdm2 since miR-221 was necessary and
sufficient to down-modulate its expression. Mdm2 modulation by
miR-221 had significant functional consequences; indeed, down-
modulation of mdm2 by miR-221 prevents slug degradation and
resulted in up-regulation of slug, a negative regulator for proliferation
of chondroprogenitors. These results indicate that miR-221 contri-
butes to the regulation of cell proliferation by inhibiting slug
degradation through negative regulation of Mdm2 during chondro-
genesis of chick limb mesenchymal cells.
doi:10.1016/j.ydbio.2010.05.252
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Neurotransmitter specification is a key component of determining
the ultimate fate of neurons in the central nervous system. While the
role of signaling cascades and transcription factor networks are well
understood, little is known regarding the role of activity dependent
mechanisms. It has been suggested that GABA may have a function in
activity dependence that is distinctly different than classic synaptic
signaling. Recent literature has shown that GABA is present prior to
synapse formation and that blocking GABA signaling during these
stages results in an increased number of excitatory neurons. A
prediction emerging from these results is that metabotropic GABAB
receptors are activated leading to activity dependent mechanisms of
neurotransmitter specification. We have therefore cloned and
characterized the expression patterns of both GABAB receptors
(Gabbr1 and Gabbr2) as well as four of the GABAA alpha subunits
(Gabra1, Gabra2, Gabra3 and Gabra5) in X. laevis embryos. In situ
hybridization was performed on embryos from Nieuwkoop and Faber
stages 15–40. Results thus far indicate that metabotropic GABAB
receptors begin expression around stage 15 in the brain while Gabra2
expression does not appear until stage 29/30. Both steadily become
more abundant throughout the brain and spinal cord in spatially and
temporally specific patterns. Real time PCR experiments are currently
underway to detect low expression levels of the receptor subunits.
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These results suggest that GABA receptors may not be present prior to
synapse formation, a conclusion that may have significant impact on
the role of GABA in activity dependence.
doi:10.1016/j.ydbio.2010.05.253
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Regulation of BMP signaling in the blastocyst by Noggin
producing, MyoD-positive epiblast cells is critical for
normal development
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Epiblast cells that express MyoD mRNA (MyoD+ cells) are
integrated into various tissues of the embryo. In the eyes and somites,
they synthesize the BMP inhibitor Noggin. Ablation of MyoD+ cells
during early stages of primitive streak formation results in eye defects
and an inhibition of skeletal muscle progenitor cell differentiation in
the somites. WhenMyoD+ cells are ablated prior to the appearance of
the streak, embryos develop severe neural tube and craniofacial
defects, and skeletal muscle progenitors and myofibers are absent in
the somites. The difference in severity of the phenotypewhenMyoD+
cells are ablated in prestreak versus primitive streak stage embryos
reflects a deregulation of BMP signaling in the epiblast itself. MyoD+
cells produce Noggin in the posterior/medial region of the early
epiblast. Noggin-producing, MyoD+ (Myo/Nog) cells are present in a
field containing BMP4; however, surrounding cells lack staining for p-
SMAD1/5/8, a downstream mediator of BMP signaling. Ablation of
Myo/Nog cells in the prestreak embryo eliminates staining for Noggin,
as well as Follistatin that is normally found in a separate population of
cells. The domain of BMP signaling via p-SMAD1/5/8 is expanded in
the epiblast. Reintroduction of Myo/Nog cells into ablated, prestreak
embryos restores normal patterns of BMP signaling and Noggin and
Follistatin expression, and improvesmorphogenesis, skeletal myogen-
esis and neurogenesis in older embryos. This study demonstrates that
the regulation of BMP signaling in the blastocyst by Myo/Nog cells is
critical for normal development.
doi:10.1016/j.ydbio.2010.05.254
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Unlike eutherian mammals, marsupials generally exhibit no
significant rise in serum progesterone during pregnancy. This
observation has led to the conventional view that maternal recogni-
tion of pregnancy does not occur among marsupials. However, recent
radioimmunoassay work with Monodelphis domestica reveals a slight
increase in serum progesterone during the early stages of the 14-day
pregnancy in this marsupial, peaking at day 3. This elevation is
consistent with specific nuclear staining of uterine-gland cells for
progesterone receptor (PR), which occurs on days 3 to 8 of gestation.
In addition, the PR-positive nuclei of uterine-gland cells during this
period are situated near the basal lamina instead of their usual
position at the center of each such cell. This in turn suggests that the
nuclei are well positioned to respond to progesterone arriving at the
gland via the interstitial fluid in direct contact with the basal laminae
of uterine gland cells. The slight rise in serum progesterone, in
combination with a significant increase in PR expression in the
uterine-gland cells, may indicate that progesterone signaling may
play a heretofore under-appreciated role in marsupial pregnancy.
(Support: Oberlin College Department of Biology).
doi:10.1016/j.ydbio.2010.05.255
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